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(57) Abstract 

In a centrifuge rotor there is formed a separation chamber (4) having an inlet (24) for a mixture of components to be 
separated and two outlets (21, 23) for the respective separated components. A partition means (7) is arranged to divide the 
separation chamber (4) in two elongated compartments (29, 30) situated at different distances from the rotor axis. Means is 
arranged to displace separated heavy component in the circumferential direction of the rotor through the radially outer 
one of said compartments to and out through the outlet (23) for heavy component 
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Centrifugal separator 

The present invention relates to a centrifugal separator com- 
prising a rotor having a separation chamber, an inlet to the 
5 separation chamber for a liquid mixture of components to be 
separated, two outlets from the separation chamber for a 
separated light component and a separated heavy component of the 
mixture, and means for the supply of mixture to the separation 
chamber through said inlet and removal of separated components 
10 from the separation chamber through said outlets during rotation 
of the rotor* 

It is relatively easy by means of centrifugal -force continuously 
to separate and discharge from a centrifuge rotor two low 

15 viscous mixture components. There are centrifugal separators of 
different kinds available for such separation even when the 
components are vulnerable and have to be treated very gently. 
For instance there are centrifugal separators having a rotor 
with hermetically closed Inlets and outlets. A particular 

20 technique even makes it possible to transfer liquids to and from 
a rotating centrifuge rotor without the use of so called rota- 
ting seals. In this connection reference is made to for instance 
US-A 3,358,072, OS-A 3,586,413, US-A 4,108,353 and SE 7708858-1. 

25 It is much more difficult continuously to separate and remove 
from a centrifuge rotor two mixture components, one of which is 
relatively viscous. In such cases a separation method often has 
to be used, in which the separated less viscous component is 
continuously discharged from the centrifuge rotor, whereas the 

30 separated more viscous component is accumulated therein. It is 
true that there are centrifuge rotors arranged for intermittent 
discharge of accumulated such viscous components during opera- 
tion through peripheral outlets of the separation chamber, but 
centrifuge rotors of this kind are not usable if the component 

35 in question is vulnerable and has to be treated gently. 
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The object of the present invention is to provide a centrifugal 
separator which is suitable for the separation of two mixture 
components, a separated light liquid component being con- 
tinuously discharged from the rotor, whereas a separated heavy 
5 component, that is relatively viscous and vulnerable, is 
discharged intermittently from the rotor in a gentle way. 

This object can be achieved by means of a centrifugal separator 
of the initially defined kind, which is characterized according 

10 to the invention by a partition means arranged to divide the 
separation chamber in two compartments extending beside each 
other in the peripheral direction of the rotor, one of which 
compartments is located at a larger distance from the rotor axis 
than the other and is connected to the outlet for separated 

15 heavy component of the mixture; equipment arranged to move 

during the rotation of the rotor said partition means between 
two positions, a first position in which the compartments 
communicate with each other along their common extension in the 
peripheral direction of the rotor, and a second position in 

20 which the compartments are separated from each other at least 
along the main part of their common extension; and means 
arranged during the rotation of the rotor, while the partition 
means is situated in said second position, to move separated 
heavy component in the circumferential direction of the rotor 

25 through said one compartment towards and out through the outlet 
for this component. 

In a centrifugal separator of this kind a gentle intermittent 
discharge of separated heavy component from the separation 

30 chamber of the rotor is achievable even if the separation 

chamber has a large extension in the circumferential direction 
of the rotor. A separation chamber having an elongated form like 
this is sometimes desirable, since it offers a relatively long 
flow way for the mixture under centrifugation across the centri- 

35 fugal field generated in the rotor. A separation chamber having 
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this form is proposed for instance in the above mentioned 
SE 7708858-1, it being presumed, however, for the removal of the 
separated heavy component that this has a relatively low visco- 
sity, so that it can flow by its own force in the circumferen- 
5 tlal direction of the rotor to the outlet therefor. 

For the displacement of the separated heavy component means of 
different kinds may be used. For instance a pressure fluid may 
be used for gradual displacement of the component in the circum- 

10 ferential direction of the rotor. The partition means may be 
arranged to separate the two compartments in the separation 
chamber entirely, the pressure fluid preferably being kept 
separate from the heavy component by means of a flexible parti- 
tion in the rotor. Alternatively, the partition means may be 

15 formed such that in its dividing position in the separation 
chamber it leaves a connection between the two compartments 
situated at a distance from the outlet for separated heavy 
component, seen in the circumferential direction of the rotor. 
Thereby, mixture supplied at an overpressure to the separation 

20 chamber - or returned separated light component of the mixture - 
may be used as a pressure fluid for the displacement of 
separated heavy component 

• 

In a preferred embodiment of the invention the separation 
25 chamber is formed by a separation bag of flexible material, 
which is removably mounted in the rotor, the partition means 
being arranged for squeezing of the separation bag. The parti- 
tion means may be constituted by a separate, elongated, expan- 
dable pressure bag arranged to be connected intermittently to a 
30 pressure fluid source. 

An expandable elongated pressure bag of this kind may be used, 
if desired, even as a partition means within a separation 
chamber that has non-flexible surrounding walls. 



The invention is described below with reference co the 
accompanying drawing, in which 

Fig 1 schematically shows a centrifuge rotor having means for 
transferring of liquid to and from itself, 

Fig 2 shows a separation bag and a pressure bag of flexible 
material* which may be mounted in a centrifuge rotor according 
to fig 1, 

Fig 3 shows a radial section of a part of a centrifuge rotor 
according to fig 1, 

Fig 4 shows a radial section through the bags in fig 2 in the 
form which they have when they are mounted in a centrifuge 
rotor, 

Fig 5, 6; 7, 8; and 9, 10 illustrate various particular embodi- 
meats of the invention. 

In the different figures the same reference numerals have been 
used for corresponding details, sometimes with the addition of a 
letter. 

Fig 1 shows a centrifuge rotor 1, which is rotatable around a 
vertical axis 2. A flexible tube 3 is connected with the rotor 1 
and extends out from its underneath side at the axis 2, further 
around the peripheral portion of the rotor to an area near the 
axis 2 at the upper side of the rotor, where it is connected 
with a stationary member, that is not shown in the drawing. The 
rotor 1 is rotatable by means of an apparatus (not shown) of 
some conventional kind, for instance of the kind as shown in 
US-A 4,108,353, the tube 3 being arranged to rotate around the 
rotor in the same direction as the latter but only at half of 
its speed so that it cannot be twisted. 
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Within the rotor between two fr us to-conical wails a separation 
chamber 4 is formed, which extends almost around the axis 2. The 
separation chamber is formed by an elongated separation bag 5 of 
flexible material, which is releasably mounted in the rotor and 
5 which is shown in fig 2 unrolled on a plane support. In the 
rotor there is also defined another smaller chamber 6, which 
extends along the separation chamber 4 in the circumferential 
direction of the rotor* The chamber 6 is formed by a separate 
elongated pressure bag 7 of flexible material, which abuts along 
10 the whole of its extension against the outside of the separation 
bag 5. The pressure bag 7 is shown in dotted lines in fig 2* 

Through the flexible tube 3 there are extending four flexible 
hoses 8-11, of which the hoses 8-10 at their ends in the rotor 

15 are firmly connected with one and the same end of the separation 
bag 5, whereas the hose 11 at its end in the rotor is firmly 
connected with the adjacent end of the pressure bag 7. At their 
other ends the hoses 8-11 are connected with each of four 
stationary containers 12-15. Between the stationary end of the 

20 tube 3 and the respective containers 12-15 each of the hoses 
9-11 extends through a so called hose pump 16, 17 and 18, 
respectively. At the corresponding place the hose 8 preferably 
is provided with a closing valve (not shown). 

25 As illustrated in fig 2 opposing walls of the separation bag 5 
are united for instance by heat sealing along a line 19. Hereby 
the separation chamber 4 is closed off along a large part of its 
extension in the circumferential direction of the rotor from 
connection with a channel 20, to one end of which the interior 

30 of the hose 9 is connected. Only at a relatively small area 21 
at the opposite end of the channel 20 the latter communicates 
with the separation chamber 4. 



35 



Even along a line 22 the opposing walls of the separation bag 5 
are united with each other, so that separate connection channels 
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23 and 24 are formed la che bag between the separation chamber 4 
and che respective connection places at the bag for the hoses 
8 and 10. 

5 Fig 2 illustrates by means of an arrow a preferred rotational 
direction for the separation bag 5, i.e. for the rotor 1. 

Fig 3 shows a part of a rotor according to fig 1, comprising two 
rotor parts 25 and 26, which are kept together axlally by means 

10 of a lock ring 27* Between the rotor parts 25 and 26 there is 
formed a space 28, in which a separation bag 5 and a pressure 
bag 7 according to fig 1 and 2 are intended to be placed. A 
radial cross-section through the bags 5 and 7 in the form which 
they would have in the space 28 is shown in fig 4. As can be 

15 seen, the pressure bag 7 is shown in an expanded state such that 
it squeezes together the opposing walls of the separation bag 5. 
Hereby the separation chamber within the separation bag 5 is 
divided in two compartments 29 and 30, which are situated at 
different distances from the rotor axis 2. 

20 

From fig 2 it can be seen that the pressure bag 7 by its 
extension along only a part of the separation bag 5 will leave 
in an expanded state a small area 31, at which the two compart* 
meats 29 and 30 communicate with each other. This area is 

25 located at a substantial .distance - seen in the circumferential 
direction of the rotor 1 - from the place of connection of the 
hose 8 to the separation bag 5. The interior of the hose 8 
communicates through the channel 23 with the compartment 29 in 
the separation bag 5, when the pressure bag 7 is expanded. The 

30 pressure bag 7 in its expanded state accomplishes sealing 

between the compartments 29 and 30 all the way to the connection 
line 22. 



35 



As can be seen from fig 3 the rotor part 26 has three parallel 
recesses 32 open towards the space 28 and extending in the 
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circumferential direction of the rotor . The two outer ones of 
these are .intended to be housing two weld joints 33 of the 
pressure bag 7 for its fixation (fig 4), whereas the inter- 
mediate recess is intended to be housing a central part of the 
5 pressure bag 7 for facilitating of its emptying of pressure 
fluid. 

The centrifugal separator according to fig 1-4 is intended to 
operate in the following manner. 

10 

After the pressure bag 7 has been drained at least partly from 
contained liquid by means of the pump 18, and the rocor 1 has 
been brought into rotation, a liquid mixture is pumped from the 
container 12 by means of the pump 17 through the hose 10 into 

15 the separation chamber 4 of the separation bag 5. This mixture 
of components to be separated flows in the circumferential 
direction of the rotor from one end co the other of the separa- 
tion bag 5. At this stage the separation chamber 4 comprises 
both the compartments 29, 30, since the pressure bag, 7 is not 

20 expanded and, therefore, the compartments 29 and 30 communicate . 
with each other along the whole of the separation bag 5. The 
closing valve (not shown) in the hose 8 is closed. 

During the flow through the separation bag 5 a relatively light 
25 component is separated by the centrifugal force from a rela- 
tively heavy component of the mixture. It is presumed that the 
light component is constituted by a low viscous liquid, whereas - 
the heavy component is constituted by particles, for instance 
cells of some kind, which themselves or together with a small 
30 amount of the liquid form a rather viscous mass. Such a mass is 
depositing gradually in the radially outermost part of the 
separation chamber 4, while liquid freed from particles flows 
further on through the separation bag 5. 
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When che separated lighc component has reached che opposite end 
of che separacioa bag 5, it flows chrough che conneccion 21 
radially inwards to the channel 20 and continues therethrough 
in the circumferential direction of the rotor back to the first 
5 end of the separation bag 5. There it leaves the separation bag 
through the hose 9 and is pumped further on by means of the pump 
16 to the container 13. 

When after some time of centrifugation a certain amount of heavy 
10 component has deposited in the radially outermost part of the 
separation chamber 4 the pump 18 is activated , so that liquid 
with an overpressure is supplied to the pressure bag 7. This 
then expands to a state, as shown in fig 4, in which it com- 
presses the separation bag 5 and creates the compartments 29 
15 and 30, which communicate with each other only in the area 31 

(fig 2). The liquid pressure in the pressure bag 7 should exceed 
the pressure in the separation bag 5 substantially. 

When the pressure bag 7 is expanded, the valve (not shown) in 
20 the hose 8 is opened, and the pump 16 is stopped, so that it 
prevents further outflow of separated light component from the 
separation bag 5. This means that the liquid pressure, which is 
then generated by the pump 17 in the compartment 30 of the 
separation bag 5, to which the interior of the hose 10 is 
25 connected, propagates to the compartment 29 through the connec- 
tion 31. Thereby it is achieved that the viscous separated heavy 
component, which at this stage fills the compartment 29, is 
pressed out through the channel 23 and the hose 8 to the con- 
tainer 14. More or less separated liquid from the compartment 30 
30 thus displaces heavy component along the compartment 29 in the 
circumferential direction of the rotor from the connection 31 to 
the channel 23. 

When a desired amount of heavy component has been removed from 
35 the separation bag 5, the valve in the hose 8 is again closed 
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and Che pump 18 Is reversed simultaneously as the pump 16 is 
started. Then the pressure bag 7 collapses and the whole 
separation chamber 4 is again available for a new separation 
period* 

5 

It is realized that the removal of the heavy component from the 
compartment 29 could alternatively be accomplished by stopping 
of the pump 17 for new mixture and reversing of the pump 16 for 
separated light component. 

10 

It is further realized that in an arrangement of pumps according 
to fig 1 the pumps 16 and 17 have to be operated with capaci- 
ties , which are exactly adjusted in relation to each other with 
reference to the content of heavy component present in the 

15 supplied mixture. As this content may vary and/or be difficult 
to foresee, it is often more suitable instead of the pump 16 to 
arrange a pump for intermittent pumping of separated heavy 
component out through the hose 8. The pump 17 is thus used both 
for the supply of mixture through the hose 10 and for the dis- 

20 charge of separated light component through the hose 9. The pump 
17 in this case need not be used in connection with the inter- 
mittent removal of heavy component from the separation bag 5 but 
may stand still during these periods of time. If the pump 17 
although should be used for facilitating the discharge of heavy 

25 component, the hose 9 has to be provided with a closing valve, 
so that an overpressure can be built up in the separation 
chamber 4 for said discharge. 

Fig 5 and 6 illustrate an alternative embodiment of the inven- 
30 tion. The separation bag 5 and the hoses 8-10 connected there- 
with are shown in dotted lines. A pressure bag 7a - correspon- 
ding to the pressure bag 7 in fig 1-4 - is connected to a hose 
11a. It is presumed that the bags 5 and 7a are arranged in a 
space in a rotor in the manner described above in connection 
35 with fig 3 and 4. 
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Opposing walls of the pressure bag 7a are united by heat sealing 
along a line 34, which extends all the way from one end of the 
pressure bag to a short distance from the other end thereof. * 
Thus, two parallel channels 35 and 36 are formed which extend in 
the circumferential direction of the rotor at different distan- 
ces from the rotor axis. At said first end of the pressure bag 
the hose 11a is connected to the channel 35, and at the other 
end the channels 35 and 36 communicate with each other through 
an opening 37. 

At several places along its extension the radially outer channel 
36 has throttles 38 formed by heat sealing of parts of the 
channel walls. 

The device according to fig 5 and 6 is intended to operate in 
the following manner. 

After centrif ugation has been going on some time with the supply 
of liquid mixture through the hose 10 and discharge of separated 
20 light component through the hose 9, a separate liquid having an 
overpressure is supplied through the hose 11a to the channel 35 
* in the pressure bag 7a. Then the part of the pressure bag 7a 
forming the channel 35 and the opening 37 at the end of the 
pressure bag is expanded, which makes that the opposing walls of 
25 the separation bag 5 are squeezed together - as in fig 4 - along 
a line opposite to the channel 35 in the pressure bag 7a. 
Separate compartments - similar to the compartments 29 and 30 in 
fig 4 - thereby are formed in the separation bag 5, which com- 
partments are lacking any connection with each other, however, 
30 as a consequence of the fact that the separation bag 5 is 

pressed together even at the area opposite to the opening 37 in * 
the pressure bag 7a. * 

Upon continued supply of liquid at an overpressure to the 
35 channel 35 this liquid forces its way successively through the 
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15 



/ 
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throttles 38, the radially outer closed compartment of the 
separation bag 5 - corresponding to the compartment 29 In fig 4 

- being gradually compressed* The separated heavy component 
present In the closed compartment thereby Is pressed In the 

5 circumferential direction of the rotor towards the end of the 
compartment and out through the hose 8. 

Fig 7 and 8 Illustrate one further embodiment of the invention. 
Even here the separation bag 5 Is shown in dotted lines* A 
10 pressure bag 7b - corresponding to the pressure bag 7a in fig 6 

- is connected to a hose lib. Even here it is presumed that the 
bags 5 and 7b are arranged In a space in a rotor in the manner 
described above in connection with fig 3 and 4. 

15 The pressure bag 7b has a radial extension that is substantially 
of the same magnitude as that of the pressure bag 7a but it is 
not like the latter divided in different parallel channels. The 
pressure bag 7 has radially inner and outer limiting walls 39 
and 40 and extends in the circumferential direction of the rotor 

20 all the way from an area at one end of the separation bag 5 - 

between the connections of the hoses 8 and 10 to the latter - to 
the other end of the separation bag 5. For the expansion of the 
pressure bag 7b the latter is supposed to be charged with a 
pressurized gas instead of liquid* 

25 

The device according to fig 7 and 8 is intended to operate in 
the following manner. 

After centrifugation has been going on some time with a supply 
30 of liquid mixture through the hose 10 and with a removal of 

separated light component through the hose 9, pressurized air is 
gradually supplied through the hose lib to the pressure bag 7b. 
Since the liquid pressure generated in the separation bag 5 by 
centrifugal force is lower at the area of the inner limiting 
35 wall 39 of the pressure bag 7b than at the area of the outer 
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limiting wall 40, but the air pressure la the pressure bag 7b 
at each moment has the same value in all parts of the pressure 
bag, the pressure bag 7b upon gradual increasing air pressure 
will expand in a manner such that it will first squeeze together 
5 the separation bag 5 along the area of the inner limiting wall 
39 and then - with an increasing air pressure - radially 
outwards towards the area of the outer limiting wall 40. Hereby 
separated heavy component having collected in the radially 
outermost part of the separation bag 5 will gradually be dis- 
10 placed radially outwards, and since there is only one way out of 
the separation bag 5 for the heavy component, it will flow in 
the circumferential direction of the rotor towards and out 
through the hose 8* 

15 Instead of one single pressure bag 7b two separate pressure blfgs 
may be used, which are separately connected either to one arid 
the same overpressure source or to different overpressure 
sources* Two such separate pressure bags may extend as the 
channels 35 and 36 in the pressure bag 7a according to fig 6. 

20 Upon use of two separate pressure bags instead of one it will be 
easier separately to control the two different operational steps 

1) division of the separating chamber in two compartments and 

2) removal of the separated heavy component from one of these 
compartments • 

25 

Fig 9 and 10 illustrate a further embodiment of the invention. A 
separation bag 5a - corresponding to the separation bag 5 in 
fig 1-8 - is shown in dotted lines, and it is presumed that it 
is arranged in a space in a rotor in the same manner as 
30 described previously in connection with fig 3 and 4. 

A further pressure bag, corresponding to the bags 7, 7a and 7b 
in the previously described embodiments, in this case has a 
different extension. The pressure bag in question, which is 
35 entirely closed and is lacking connection to any hose, has a 
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first pare 41 extending in the same way as the pressure bag 7 
in fig 2 and a second part 42 extending in parallel with the 
bag part 41 radially inside thereof at the area of a channel 
20a in the separation bag 5a* The channel 20a corresponds to 
5 the channel 20 of the separation bag 5 in fig 1 but it has a 

strongly throttled connection 21a with the separation chamber 4a 
in the rest of the separation bag 5a. 

The bag parts 41 and 42 communicate with each other through a 
10 radially extending third bag part 43. 

The device according to fig 9 and 10 is intended to operate in 
the following manner. 

15 Through the hose 10a the separation chamber 4a is charged by 
overpressure with a liquid mixture of components to be 
separated. The mixture flows clockwise in the circumferential 
direction of the rotor through the separation chamber 4a, heavy 
component being separated and gradually depositing in the 

20 radially outermost part of the separation chamber. Separated 
light component flows furtheron to the opposite end of the 
separation chamber 4a and passes through the throttled connec- 
tion 21a into the channel 20a. Therein it flows in the opposite 
direction against the flow in the separation chamber 4a to and 

25 out through the hose 9a. Depending upon the throttle 21a the 

pressure in the channel 20a is lower than that in the separation 
chamber 4a. A pump (not shown) for pumping out of separated 
light liquid component from the channel 20a - corresponding to 
the pump 16 in fig 1 - may be used so that it contributes to 

30 generating this pressure difference* 

As a consequence of the overpressure thus prevailing in the 
separation chamber 4a the latter is expanded so heavily that it 
squeezes together the bag part 41 and, thereby, presses liquid 
35 out thereof and through the bag part 43 to the bag part 42. 
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This is possible because of Che face that the bag part 42 is 

situated at the area of the channel 20a, in which as mentioned 

above there is prevailing a lower pressure than in the * 

separation chamber 4a. 

5 

After a certain amount of heavy component has been collected 
in the separation chamber 4a, the pump that has been pumping 
new mixture into the separation chamber is stopped, and the 
above pump having pumped separated light component out of the 

10 channel 20a is reversed* Upon return pumping of separated light 
component there will arise an overpressure in the channel 20a, 
which as a consequence of the throttled connection 21a is larger 
than the pressure in the separation chamber 4a* The result 
thereof will be that the part of the separation bag 5, which 

15 forms the channel 20a, expands and squeezes together the bag 

part 42, so that liquid in the latter flows over into the bag / 
part 41 through the bag part 43* The bag part 41 thereby 
expands, so that it squeezes together the separation bag 5 and 
causes a division of the separation chamber 4a into two com- 

20 partments similar to the compartments 29 and 30 in fig 4* These 
compartments communicate with each other only through the 
connection 31a. 

Upon a continued return pumping of separated light component it 
25 flows further on through the throttle 21a into the separation 
chamber 4a and from there through the connection 31a into the 
radially outer one of the two formed compartments* Then it 
presses separated heavy component, which is filling this outer 
compartment, in the circumferential direction of the rotor 
30 towards and out through the hose 8a. 

s 

In all of the embodiments of the separation bag, which have been 
described above, two opposing walls of the bag are united along » 
a line 19, so that an outlet channel 20 is formed, which extends 
35 in parallel with the separation chamber radially inside thereof. 



WO 89/00084 



PCT/SE88/00312 



15 

This construction of the separation bag has been chosen only 
to enable connection of all the hoses 8-10 at the same end of 
the separation bag* This is of course not necessary. Instead, 
the connection along the line 19 may be disposed of, and the 
5 hose 9 for removal of separated light component may be connected 
with che opposite end of the separation bag* 



A number of embodiments of the invention have been described 
above, according to which the separation chamber in the centri- 

10 fuge rotor is formed by a separation bag of flexible material. 
This is not necessary. The space 28 with rigid walls, shown in 
fig 3, may form a separation chamber, and a pressure bag - 
similar to the pressure bag 7 in fig 4 - may be arranged to 
divide the separation chamber in compartments similar to the 

15 compartments 29 and 30 in fig 4. 



As dividing or partition means may be used instead of such a 
pressure bag any suitable means, for instance a hydraulically 
controllable, axially movable slide member, which is known from 
20 rotors in other kinds of centrifugal separators. 

Further, it is not necessary to use hoses like the hoses 8-11 
for the connections between various chambers in the rotor and 
stationary containers. Alternatively, it is possible to use 

25 rotating couplings, comprising mechanical seals, for the 
connection of different stationary conduits to a rotatable 
rotor. In other words, it is not necessary to use a device for 
driving of the rotor of the kind comprising a flexible tube 
similar to the tube 3 in fig 1, which is rotatable around the 

30 rotor. 

Upon operation of a centrifugal separator according to the 
invention it may sometimes be advantageous to use a different 
method of operation than the one described above. Upon 
35 separation of for instance cells it may thus be suitable to 
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perform che separating operatioa while che separation chamber is 
divided in two compartments 29 and 30, as illustrated in fig 4. 
Then separated cell mass will be collected in the radially 
outermost part of the compartment 30* When a sufficient amount 
5 of cell mass has been separated in the compartment 30, the 

connection between the compartments 39 and 40 is opened, so that 
the cell mass will move radially outwards and fill up the com- 
partment 29 . Immediately after this the connection between the 
compartments 29 and 30 is reclosed, upon which the cell mass in 

10 a manner as described above is moved in the circumferential 

direction of the rotor towards the outlet of the compartment 29 
and out therethrough. When the separated cell mass in this way 
has been removed from the rotor, the discharge operation is 
interrupted and the separating operation may continue with the 

15 connection between the compartments 29 and 30 closed. 

By such a method of operating the centrifugal separator accor- 
ding to the invention it is achieved that the cell mass having 
been separated in the separation chamber and having been packed 
20 during a relatively long time, is given somewhat better flow- 
ability immediately before the discharge operation, during which 
it should be displaced along the compartment 29 and out of the 
rotor. 
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Claims 

1. Centrifugal separator comprising a rotor having a separation 
chamber (4), an inlet (24) to the separation chamber for a 
5 liquid mixture of components to be separated, two outlets (21, 
23) from the separation chamber for a separated light component 
and a separated heavy component of the mixture, and means for 
the supply of mixture to the separation chamber through said 
inlet and removal of separated components from the separation 
10 chamber through said outlets during rotation of the rotor, 
characcterized by 

-partition means (7) arranged to divide the separation 

chamber (4) in two compartments (29, 30) extending beside each 
15 /father in the circumferential direction of the rotor, one (29) 
' of which compartments is situated at a larger distance from 
the rotor axis (2) than the other and is connected to the 
outlet (23) for a separated heavy compoment of the mixture; 

20 - equipment (18) arranged during the rotation of the rotor to 
move the partition means (7) between two positions, a first 
position in which the compartments (29, 30) communicate with 
each other along their common extension in the circumferential 
direction of the rotor, and a second position in which the 

25 compartments are separated from each other at least along the 
main part of their common extension; and 

- means arranged during the rotation of the rotor, while the 
partition means (7) is situated in said second position, to 
30 move separated heavy component through said one compartment 

(29) in the circumferential direction of the rotor towards and 
out through the outlet (23) for this component/ 



/ 

/ 
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2. Ceatrifugal separator according co claim 1, charac- 
terised in that the partition means (7) is arranged 
in its said second position in the separation chamber to leave a 
connection (31) between the two compartments (29, 30), situated 

5 at a distance from the outlet (23) for separated heavy compo- 
nent, seen in the circumferential direction of the rotor. 

3. Centrifugal separator according to claim 1 or 2, cha- 
racterized in that the partition means and the 

10 equipment for moving of the partition means comprises an 

elongated expandable pressure bag (7) arranged intermittently to 
be connected to a pressure fluid source. 

4 . Centrifugal separator according to any of the preceding 

15 claims, characterized in that the inlet (24) 
for liquid mixture and the outlet (23) for separated heavy 
component are situated at a first end and the outlet (21) for 
separated light component is situated at another end of the 
separation chamber (4) - seen in the circumferential direction 

20 of the rotor - the inlet for liquid mixture being connected to 
said other compartment (30) of the separation chamber (4) when 
the latter is divided. 

5. Centrifugal separator according to any of the preceding 

25 claims, characterized in that the separation 
chamber (4) is formed by a separation bag (5) of flexible 
material, which is releasably mounted in the rotor. 

6. Centrifugal separator according to claim 5, charac- 
30 terized in that the partition means (7) is arranged 

for squeezing of the separation bag (5) . 

7. Centrifugal separator according to claim 4, in which the 
separation chamber (4) is formed by a separation bag (5) of 

35 flexible material, characterized in thac 
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the separation bag (5) is connected in one piece with an inlet 
and outlet device forming an inlet channel (10) , that is connec- 
ted to the inlet of the separation chamber, and two outlet 
channels (8, 9), which are connected to the respective outlets 
5 of the separation chamber; that the inlet and outlet device is 
connected with the separation bag (5) at the end of the separa- 
tion chamber (4), at which its inlet (24) for liquid mixture and 
outlet (23) for separated heavy component are situated; and that 
opposing parts of the walls of the separation bag (5) are 

10 connected with each other along at least one line (19) extending 
in the circumferential direction of the rotor such that a 
channel (20) is formed within the separation bag, which is 
separated from the separation chamber (4) and which at one of 
its ends communicates with an outlet channel (9) in the inlet 

15 and outlet device and at its other end communicates with the 
outlet (21) of the separation chamber for separated light 
component • 

8. Centrifugal separator according to any of the preceding 
20 claims, characterized in that said means for 
moving of separated heavy component in the circumferential 
direction of the rotor through said one compartment (29) com- 
prises a pump so connected to the separation chamber (4) that 
upon operation of the pump a pressure difference arises between 
25 the ends of the compartment* 



9. Centrifugal separator according to any of the preceding 
claims, characterized in that said means for 
moving of separated heavy component in the circumferential 
30 direction of the rotor through said one compartment (29) com- 
prises a displacement member (7a, 7b) movable into the space of 
said compartment to displace the heavy component out thereof. 
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10. Centrifugal separator according to claim 9, charac- 
terized la that the displacement member (7a, 7b) 
constitutes part of a partition means, which is arranged to 
divide the separation chamber (14) in said two compartments 
5 (29, 30), before it is movable for displacement of said 
separated heavy component* 

11* Centrifugal separator according to any of the preceding 
claims, characterized in that said means for 

10 supply of mixture to the separation chamber and discharge of 
separated components from the same comprises at least one 
flexible member (3), which defines an inlet channel (10) connec- 
ted to said inlet and two outlet channels (8, 9) connected to 
the respective outlets of the separation chamber and which 

15 flexible member is connected with the rotor, extends out from 
the rotor at its rotational axis (2) on one side of the rotor, 
extends further outside the periphery of the rotor to said 
rotational axis (2) on the other side of the rotor and is firmly 
connected with a non-rotatable device for supply of mixture and 

20 reception of separated components. 
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